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NOTICE

THIS DOCUMENT EAS BEEN REPRODUCED
FROM TEE BEST COPY FURNISHED US BY
THE SPONSORING AGENCY. ALTHOUGH IT
1S RECOGNIZED THAT CERTAIN PORTIONS
ARE ILLEGIBLE, IT IS BEING RELEASED
IN THE INTEREST OF MAKING AVAILABLE

AS MUCH INFORMATION AS POSSIBLE.
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INTRODUCTION :

This is the tenth in the series of Space Shuttle System
monthly Mass Properties Reports to be submitted the first
of each month. This is in accordance with IRD No.SE-482T.
Estimated data are included for the External Tank and the
Solid Rocket Booster until contract award, at which time
status statements for each will also be included.

The approved baseline and CCB approved changes shown on
the Weight Change Matrix, Page 37 denoted with (-10),
have been incorporated in this report.

This is the first reporting of the resized Booster Mass
Properties. The sequenced Mass Properties data for
Missions 1 and 3A are based on trajectory data. Corre-
‘'sponding trajectory data for Missions 2 and 3B were not
available for reporting. The data shown for these two

- Missions are preliminary and will be updated in the next
report. .

’
2. 7%2. A parnrv
J. W, Chapman, Manager
Shuttle Mass Properties
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Space Division
Rockwell Internatonal

SUMMARY WEIGHT STATEMENT
CONFIGURATION BY DATE
150K ORBITERS VL70-000140A M. R. BEER JULY 2, 1973
CODE SYSTEM A B c D E F
1.0 | WING GROUP 11208 ’
20 | TAIL GROUP 2669
3.0 80DY GROUP - 14848
4.0 | INDUCED ENVIR PROTECT 25164
5.0 LANDING, DOCKING 9501
6.0 | PROPULSION, ASCENT 26443
7.0 PROPULSION, CRUISE
8.0 | PROPULSION, AUXILIARY 993
90 | PRIME POWER 3453
100 | ELECTRICAL CONV & DIST 4600
110 | HYDRAULIC CONV & DIST 1576
12.0 | SURFACE CONTROLS 1837
13.0 AVIONICS 4181
140 | ENVIRONMENTAL CONTROL 4213
150 | PERSONNEL PROVISION 1332
16.0 | RANGE SAFETY
17.0 | BALLAST
18.0 | PAYLOAD ACCOMODATION %8
19.0 | GROWIH 13684 ,
SUBTOTAL (DRY WT) 150000 150000 { 150000 | 150000
200 | PERSONNEL 1104 1104 | 1104 1104
210 | CARGO 65000 25000 | 32000 2500
22.0 | ORDNANCE
230 RESIDUAL FLUIDS 2427 2427 2427 2427
24.0 v
SUBTOTAL (INERT WT) 218531 178531 | 185531 | 156031
25.0 RESERVE FLUIDS 1083 1083 1083 1083
26.0 INFLIGHT LOSSES 4069 4069 4069 4L0AR9
270 | PROPELLANT-ASCENT
28.0 PROPELLANT-CRUISE
29.0 | PROPELLANT-MANEUV/ACS ~ 23088 10047 16198 24373
30.0
TOTAL WEIGHT - L8 266771 | 213730 | 206881 | 185556
DESIGNATIONS: ruolﬁs_&s&ﬁmufs
oM R
ITEM
A DUE EAST MISSION NO. 1 650 95 17460 100 | 5428
B LOGISTICS MISSION NO.2 1000 * | 95 23870 120 6177
¢ DEPLOY MISSION NO. 3A 250 350 11738 100 LL6O
R D RETRIEVE MISSION NO. 3B 500 500 17300 200 7073
N c ' W Vi TOTAL At
g MISSION [ORBIT PROP PROP
-1 * ADDITIONAL 250 A V(3150 1BS PROP.) REQ. INSERT WT. WT.
< PROVIDED IN OMS KIT CHARGEABLE TO
: PAYLOAD
b3
1 4
g

CNMV7A Yy AT AA YA




6 Space Divi~ 1
Rockwell Ir.- - shonal

SUMMARY WEIGHT STATEMENT

CONFIGURATION MTSSION NO. 1 EXTERNAL TANK |BY L. DrankhapDATE

V1.78-000041A DUE EAST SOLID ROCKET BOOSTER VL77-000036A July 2, 1973
CODE SYSTEM A B C D E F
1.0 | WING GROUP _ .
2.0 | TAIL GROUP -
3.0 BODY GROUP 54029 45290
4.0 INDUCED ENVIR PROTECT 7103
5.0 LANDING, DOCKING 11564 |
6.0 PROPULS'ON, ASCENT EARA 226330
7.0 | PROPULSION, CRUISE
8.0 | PROPULSION, AUXILIARY 304
9.0 PRINE POWER
10.0 | ELECTRICAL CONV & DIST 1100
11.0 HYDRAULIC CONV & DIST 7259
12.0 |} SURFACE CONTROLS
13.0 AVIONICS 600

14.0 ENVIRONMENTAL CONTROL

15.0 PERSONNEL PROVISION

16.0 RANGE SAFETY

17.0 BALLAST

180 | GROWTH 3000 ] 11298

19.0
SUBTOTAL (DRY WT) 4 70420 308500

200 | PERSONNEL

21.0 | CARGO

220 | ORDNANCE

230 | RESIDUAL FLUIDS 758Q

240 o
SUBTOTAL (INERT WT) 78000 308500

250 | RESERVE FLUIDS 5500

260 | INFLIGHT LOSSES

27.0 PROPELLANT-ASCENT 1247211 2018510

28.0 | PROPELLANT-CRUISE

290 | PROPELLANT-MANEUV/ACS

300 -
TOTAL WEIGHT - LB 1630711 __ 2327010

DESIGNATIONS: NOTES & SKETCHES

ITEM . o

A EXTERNAL TANK

8
C SOLID ROCKET BOOSTER (2)
5 ,

€

F

Frmat 134%~A-) HEV 4~7)
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~ ORBITER WEIGHT CHANGES-

CHANGE ‘ DISCUSSION PAGE
NOTE 1 of 3

DELTA WEIGHT .

(1) 3.0 BODY GROUP -684

CHANGE CABIN DESIGN FROM CANTILEVERED TO MODIFIED  -680 .
FLOATING DESIGN PER MCR 0161 (BASELINE DEFINI-
TION SPACE SHUTTLE VEHICLE CREW CABIN FORWARD
BODY SIZING)

DELETE HORIZON SENSOR SUPPORTS AND INSTALLATION - 4
PER MCR 0246 (GN&C BASELINE CHANGE #1 -
DELETION OF HORIZON SENSORS)

(2) 6.0 PROPULSION - MAIN ASCENT + 2

REDUCE BRACKETS AND HARDWARE FOR ELECTRICAL AND - 15
MECHANICAL INTERFACE PANELS PER MCR 0152
(SSME ICD 13M15000 REVIEW & UPDATE)

REVISE HELIUM SYSTEM TO FOUR BOTTLE CONFIGURATION + 17
PER ITEM F-1 (REVISE PRESSURANT FOR MPS PURGE
(DUMP) UPDATE)

(3) 9.0 PRIME POWER + 21

DECREASE CRYO TANKS PER MCR 0226 (COMMUNICATION - 11
AND TRACKING SYBSYSTEM BASELINE CHANGE NO.l1 -
C&T REASESSMENT)

REDUCE FUEL CELLS PER MCR 0246 - 1
INCREASE CRYO TANKS PER ITEM A-15 + 33
(ADD HEATERS TO CABIN)
(4) 10.0 ELECTRICAL CONVERSION & DISTRIBUTION ' - 4
ADDED WIRING PER MCR 0140 (ONE-WAY DOPPLER + 10
TRACKING CAPABILITY)
DELETE WIRING PER MCR 0246 - 24
ADDED WIRING PER ITEM A-15 + 10
(5) 13.0 AVIONICS - =341 i
ADDED ONE-WAY DOPPLER PER MCR 0140 + 13
ADDED DOPPLER DISPLAY & CONTROLS PER MCR 0140 + 2 .-
UPDATED COMMUNICATION SYSTEM BASELINE PER ~-265
MCR 0226
DELETE HORIZON SENSORS PER MCR 0246 - 91
24
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ORBITER WEIGHT CHANGES (CONT'D)

CHANGE
NOTE

DISCUSSION

PAGE
2 of 3

* (6)

(7)

(8)

(9)

(10)

14.0 ENVIRONMENTAL CONTROL

REDUCE REGULATORS, VALVES AND PLUMBING
PER MCR 0232 (DELETE THIRD N,/0O,

PRESSURE SYSTEM LOOP)
ADD HEATER AND SUPPORTS PER ITEM A-15

TRANSFER SUBLIMATOR ASSOCIATED HARDWARE
TO WATER MANAGEMENT CODE 15.0

TRANSFER WATER PRESSURANT VALVE AND
REGULATOR FROM WATER MANAGEMENT
CODE 15.0
15.0 PERSONNEL PROVISIONS

TRANSFER SUBLIMATOR ASSOCIATED HARDWARE
FROM HEAT TRANSPORT CODE 14.0

TRANSFER WATER PRESSURANT VALVE AND
: - REGULATOR TO PRESSURE CONTROL CODE 14
19.0 GROWTH
INCREASE GROWTH ALLOWANCE

DRY WEIGHT CHANGE

23.0 RESIDUAL FLUIDS
INCREASE EPS LOX RESIDUAL PER ITEM A-15

INCREASE EPS LH2 RESIDUAL PER ITEM A-15

26.0 INFLIGHT LOSSES )
REDUCE EPS LOX INFLIGHT LOSS PER MCR 0226
REDUCE EPS LHp INFLIGHT LOSS PER MCR 0226
REDUCE EPS LOX INFLIGHT LOSS PER MCR 0246
INCREASE EPS LOX INFLIGHT LOSS PER ITEM A-15
INCREASE EPS LH, INFLIGHT LOSS PER ITEM A-15

INCREASE ASCENT PROP. HELIUM INFLIGHT LOSS
PER ITEM F-1

25

DELTA WEIGHT

® = 18
- 15
+ 12
- 22
+ 7
+ 15
+ 22
- 7
+1009
+1009
(o}
+ 6
1
+ 32
- 21
- 3
- 3
52
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" ORBITER WEIGHT CHANGES (CONT'D)

CHANGE " DISCUSSION
NOTE

PAGE
3 of

(11) 29.0 PROPELLANT - MANEUV/ACS

INCREASE OMS FUEL FOR SUB-ORBITAL
TANK INSERTION

INCREASE OMS OXIDIZER FOR SUB-ORBITAL
TANK INSERTION

GROSS WEIGHT CHANGE

26

DELTA WEIGHT

+2440
+ 921

+1519

+2478
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ﬂ Space Division
North American Rockweil

SUMMARY OF CRITICAL MASS PROPERTIES

CONFIGURATION BY DATE
150K ORBITER VL80-000140A H. M. Dunn July 2, 1973

MASS PROPERTIES LIMITING VALUES HAVE NOT BEEN ESTABLISHED WITH
THE EXCEPTION OF THE FOLLOWING' ,

CONDITION LIMIT VALUE CURRENT VALUE
) FWD C.G. - % OF BODY LENGTH - ) 65.0 65.9

(50° TRIM - ENTRY CONDITION
WITH PAYLOAD)

AFT C.G, - % OF BODY LENGTH - 67.0 67.6
(-2% STATIC MARGIN - LANDING
CONDITION WITHOUT PAYLOAD)

ORBITER DRY WEIGHT (LBS.) 150000 150000

FORM 3945.A-11 NEW 8.70

SD72-SH-0120-10
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OUTER M_DEFINED ON DWGS.—
FOREBODY Void-Uo 043
k. -~ AFTBODY VL7G-000145
' ' VERTICALTAIL VLIC-0C0i46

FUS. NOSE --
< OUTER M_DEFIN:TION | 3uTERM o

e
. | | e o
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.'J"-:f - QUTER W DEF!H"'.'{; R
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OUTER M. DEFINED — __ WTECRFS%EE%%EFISNED By °
BY OFFSET THICKESS ’ : ) BASIC Di ION
OM INTERFACE M - —

, ;’EE DWG, VL10-00014 4 )), )

OFFSET THICKNESS

FUSELAGE N

5o

3.

Se FV

| S.F

INTERFACE M.IS | o * DIHEDRAL A
WING OUTER M. DEFINED /

DEFINED By INSET , -
THICKNESS FROM _ BYGEOMET‘RY TABLE ;
QUTER M_ _ : NN \

INTERFACE M_DEFINED BY INSET THICKNESSZ

FROM QUTER ML o

L, AN _

£ = /
/ FUSELAGE INTERFACE
FUSELAGE OUTER M.~

, tOUTER MUIS THE SPECIFIED

AIRFOIl N THE GEOME TRY WING OUTER M:
' .- TABLE \
K( ' . VERNICAL TAIL WING INTERFACE M2
~ ————— \
“— INTERFACE M. ‘. \ A-P R

FUSELAGE INTERFACE ¥

| \i e BSET ThCANESS MOLD L\NE DECRPT.CP
I i o S 'NOTE. GuTER M.°
B o C e e . " ON DWGS
T™HIS CON
- ; -. 3¢4 =




; GEOMETRY )
NG VERT.
3 2690 41325
2.265 ! 1.675
20 404
_45° 45°
3°30
ING » 030
Jrus) .083
TP 10T0.12
93668 - mS2 -
68924 | 26850 |
13785 10847 |
4748 | 159.81 |
18243 [(Z)13552 |
1P 0012-64M0D. .o Sm.
=4D0I0 MOD 63-40 HEDGE
4 QL) i .0537
_FT 2013 i
.;. PFT 24) i
MLFL 39306 |
420 '
106.38
TRAILING EDGE LOWER ML,
QUTER M.
(LILCTT INNER M.

*TPS REQUIREMENTS.

AL A

-y

q

:; 1

3 !

’:" - -y

i3

.;\

R NED ERCM OFFSETS SMCWN
::;jr '0 ~9042 $ FAIRE. FOR
< )

b

—TPS- M. WILL BE DEFINED BY ‘

2 -

' MAIN LDG. GEAR TRUNION
. X 1180, 2,283

;x-”» / |

't 107865(FuLL EXT)

MAIN CEAR

MAIN LDG.GEAR TRUNION
X, 1180, 2283

3'56‘ r7

1, 94.365(STATIC)

MAIN LDG GEAR TRUNION ~
- N80, 2,283

K -~
' _ ! 91.865(FULL COMP)

MAIN

72 .766

— N
INTEQFACE Mm DEF"HTION S

v

344

—— s C e s e——m—

X}



VERTICAL TAIL
a CE LANDING POSITION

180 FWO CATRIM

‘ T153.192 .
ITIAL CONTACT : ‘ ez

™
h

16°20 AFT C.G. TRIM

EAR @ STATIC CEF:

DOEKING MODULE

1390 —

AFT FUS; LANDING POSITION

2 » VA, EVA AIRLOCK -
p 5

ACCESS HATCH

== 18 - :
; —_— T X638
\ —BODY RLAP S N
-2.2763 ' I
_ 2L CLEARANCE RADATOR 7\/,' o

FWD.CG. TRIM ' . ' : ‘b l

207.784 Lo erss
“R3EARTIRES FLAT STRUT FULL OMR |

DOOR -

R g

3yc




3
1

tE
9. d

P A e e S S
o 3T e Y S S,

i

542 GEAR WELL

p—

— QRBITERC.G.
PAYLOAD IN TENATWE
C.G.LOCATION

.- =NOSE GEAR ¢
~MAIN GEAR PROJECTION

= VER ANG o

T 400
22 '
22668 (TRUNION]}

IVA, EVA PAYLCAD
ACCESS HATCH

180 DIA. PAYLCAD
ORIGIN .0, Z, 400

®

-1400

NQTE: FOR ACTUAL CROSS
© SECTIONS SEE REF. .
- LINES DWGS.

3¢d

o PILCT
40 DA SIDE ——  I:46

. R HATCH ~.
o . W0
-V

mngﬂ}’

) L NOSEGEAR STOWED X, 3035, 2,
PG, RCS PYG. 16 THRUST
RLGTRUMION 3,375.5 1

e




2 . :
'." 7 .
- _ - =
- MAIN GEAR,UP PQSITION -
3 X,1a72,Y,138, 2,304 /
3  AFT RADIATOR —~
9 FWD, Won -. SEGMENT 2/5105 AT L
: SESMENT 2/SIDE < ® \
s X836
MANIPULATOR MOUNT ()~ . '
5 " X.680, Y. 89.5 53 Pl
3 Sr L
;
.
— 1290.3 ;
X, X. X e
oy g0d @ 12og” 4oy Wy
i IC&
MAL PAYLOAD | CAL ORIGIN +
ENVELOPE . | | - ine c/A
r§ DOCKING ‘ ) ! 1463.35 ~
#0uLE . ‘@ v DOORTRM!
ol N
240 LONGERON 532 GBLKD.
- 10787, \ ) .
" TMAMPUUTE  poop SEAL S . '
R VA
. .lf——' > ; ] L I -
- T :
P 1‘5 \_q}-_-L. S S 4 ’ ‘

—_ — ——— k= — — e — —— — b~ e — ——

‘Q —| 2360

4 & caT

“-DUALS 32:88TYPE T R 133
R,10.3 STROKE 22(17/5)

\~ STATIC GRD, CONTACT PT.
X 3475, 2 225.4

+ = FWD EOHTATTACH POINT x 382

T
OUALS 445+6-2) TYPETI-

84,R, 136 STROKE 6(135/25) N »:
g STATIC GRD. PT.> e STATIC GR
X.I72.2], 1 170§ MAIN .G, TRUN'G
AFT ORBITER ATTACH 1140 2283
PTS.X,1307, Y,99.75
CYTar T



GMSYAWNULL 121
GIMBAL 13° I7°'OuTBD, 2 30 \NBD
GUABAL® Y, 83

ELEVON REF. PLANE

-m

RUODER HINGE UNE

MPS LOWER ENGINES
B O oo ELEVON OEFLECTIONS - ER TR
GIMBAL=3°Q@Y, 53 _
T
i \' M% UQPEP ENG'NE h il - o e e — — ?“9 F’N - — . Sm—————
YAW NULL O° , . . :
3 GIMBAL:9* @ Y,=0 (PAYLOAD MAY. ENVELOPE) —. (PAYLDAD MAX. LENGTH) (e
WING T.E.§ @0 o \ —— - (
B i ] . - |
EARN i (s0%) . 80 :g‘.rgm_ s v 0(0 :
i MAX. 7,400 (FRD) )
Dl:. ,
7 - P -~
SHUTTLE QLEARANCE mywe/| mrgc cl:‘am -
- . L N
Tl 287 W ELEVON @ o
‘ PAYLOAD INSTALLATION
. VR, M.
i_« hd )/‘ . -
.. _ -18
. ST ~ t .
=g . R, % e \O.
. 3 FUS. LWR AL ; 1338 ‘R
8 - -RUDDER H.@ . 40C, ‘
‘M~ sPuT Fom SPEED x.1528.3 X613 LWRAML ] .
<. BRAKE BODY FLAP DEFLECTIONS |
g o Y
. ] d }
Z 57548 __ —OMS §AFT RCS PoD '
' OMS PITG NULL I5° 49"
GIMBAL: 8'@ X,1518,Z,492 B
- —— MPS UPPER ENGINE T = e - AFT RCS
3 PITCH NULL 16° 2 FIXEC
GIMBALT 11°@ X, 1445, 2 443 Y s i :
- 1,400 /'\‘ | T ‘ :

T T——— MPS5 LOWER ENGINES
< PITCH NULL 10”, GIMmBAL =11°

"~ FOR ANGLES, SEE

BOOY FLAP DEFLECTIONS REF LINES DWGS.

FOREBODY- VL7G-0GC 7. 4% ,
MID BODYEWING /L70L-L L0144
AFTBODY vL70-002145
VERT.TAR. VLTO-00UI4+6

3¢ S




28 “‘x"‘_ ANGLES C N lromneEuNe |
228mAy, LTOFRL. o f - /(Vc.tm.comausa RUCDER §
TSy RUODER HINGE UNE M. SPEED BRAKE CENIG,
. Voo . A \
| VERTICAL STAB.~ ' /* 7/ 493 \ ' ONESIE.
/ , REF. PLANE . . ’7’ N . “ARUDDER ANGLE
§mm wEEes /H%;\\zu, " T AVAILABLE
Iznwxx ' NORMALTO 14—
| \( ARG ‘\sﬁ/rz”’ 58.6" MAY.SPEED
= RUDOER REF. PLAN \( - 98 :
RAve L= | D BRAK TR 9y CRAKE OPENINGITOTAY
TRAL SPEED BRAKE TRAvEL -
(*A INCREMENT OF RuTSER N
TRAVEL AVAILABLE, N
5. . / \( ANGLES
[ 307 102 VBRTICAL STAB, REF. PLANE > ~. . PARALLEL f
1302 Y L\ ®E M| OFR L
" ¥ - — S ‘\L,---‘-
& / \ :
k- RUDDER WINGE LINE - a~>><\43.6 "MAX. RUDDER REF. PLANE
2% . NOTE: A RUDDER ANGLE oF 228" N\ -
. f AVAILABLE, COM3 32 R_IDER .
PLUS SPEED BRAKI AN3.TS MUST
186 IN. DIA, BE OBTAINED FRCM H.2NGLES AND CONVERTED TO FRL.ANGLES.
SHUTTLE CLEARANCE) (FRLANGLES CANNQT 3% AUDED).
IN. :
(‘?YP.) REQJ\REMENTS/ASSUMPTIONS
L BODY FWD, STA x,238
& PUWCTEYE LOinT X 4783
olkiea T 8 NOSE GEARTRUNICN 2 X 375.5482.298
]305 b . A MAINGEAR TRUNIGN @ X, . 182, Z,2834C 138
i 8 MAINGEAR LENGTH SAME AS vLIO-COCCRSB
" O REFAIRED 8 SIOZTENEG Fwid BOLY, (26N}
-Z. ﬂEDUCCDLENG“H-»-,/-.,S-—uI-S \J'
PARALLEL SIDE NVALLS v W CBCOY
9 SHOWDER LCCATED QM S, ES FCOS
W FOUR PANELRADIATCR FAY.OAD ZOCRS /SIDE

%G, 2 S10ES

- COORDINATE SYSTEM

g""l

'ﬁ/lg_/

-
”~

‘A CHANGES
. A-4-73

AFT BCDY S1ZED FUuR MPS T ENGINES 2 11I°GIMBAL
ANGLES PIiTCH, & G vavy SNGLES,

DACKING PCRT '“OvED 7€ X 633,

WD AIIGN ANGLE =77 - 3747 PALOTS EYE, SIDE vigw,

§ 214°IN PN VIEW.

UPRER LONGERIN AT 2, 410.

PAYLOAD COCR SIEAL AT Z_420

FWD EORT AT X, 382.

b ¢LG-200 478CONFIG #/AS 4 7C-2CC 35,
2. 35..:7';.1 nB\ LTES € 0!,

ANGLES NORMAL,

k- EMCJ D NMidG FAR. NG 2T - v
QTOR3/SI0E b N NI SR |
X - A CCCKNG MIDOLE 1.62'3 r‘JM. k au.,ﬂ
X T ARG TS
By NOTE: THIS DWG. DEFINES z SEN [ ViSi g A SR -’. a\._..OLaTS
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